0.1.1 Sample adaptive offset process
A sample adaptive offset process shall be conditionally performed after the completion of the deblocking filter process for the decoded picture. In a selected region for the processed video data, each of pixels in the region is classified based on its characteristic measurement. For the class according to the pixels in the region, the intensity offset is applied. Sample adaptive offset includes band offset (BO) and edge offset (EO). BO and EO classify pixels by intensity interval and 1-D pixel patterns respectively. One offset is derived for each category of pixels. A picture can be divided into multiple regions aligned with largest coding unit boundaries, and each region is allowed to switch between BO and EO. 

Edge offset (EO) classifies all pixels of a region into multiple categories by comparing with neighboring pixels and compensates the average offset in each category. The classification types of four 1-D patterns are 1-D 0-degree pattern, 1-D 90-degree pattern, 1-D 135-degree pattern, and 1-D 45-degree pattern. Band offset (BO) classifies all pixels of a region into multiple bands where each band contains pixels of the same intensity interval and has a derived offset. The intensity range is equally divided into M intervals between minimum and the maximum intensity values, and each interval has an offset. The central M/2 bands and the rest M/2 bands are denoted as the first group and the second group, respectively, and only one group of offsets in the selected region is processed. The BO process uses the first five significant bits of pixels as the input of BO processing to reduce the complexity. The SAO decoding process of a largest CU does not require any data from other largest CUs; i.e. the SAO decoding process is largest CU-independent and does not need any line buffer. Each offset value has 1-bit bit-depth increase when the internal bit-depth increase is non-zero. In order to saving line buffer of SAO, virtual boundaries are created and set as LCU row boundaries upward shifted by four pixels. When SAO is enable in one region, all of pixels in this region are processed by SAO as specified in subclause 8.6.2.2, except those pixels at the first line below each virtual boundary. These pixels are called boundary pixels. If the classification type of boundary pixels is 1-D 0-degree pattern or BO mode, then these pixels are still processed by SAO as specified in subclause 8.6.2.2. If the classification type of boundary pixels is 1-D 90-degree pattern, 1-D 135-degree pattern, or 1-D 45-degree, then the pixels at the upper row of boundary pixels are required in SAO process and these upper pixels are located at the other side of virtual boundary. Hence they shall be replaced by using to-be-filtered pixels, and other SAO operations are the same as those specified in subclause 8.6.2.2..     
SAO process is invoked when both sample_adaptive_offset_enabled_flag is equal to 1 and the sample_adaptive_offset_flag is equal to 1. 

If sample_adaptive_offset_flag is equal to 1, the decoding process for luma region as specified in this subclause 8.6.2.1 is invoked with the luma region ( 0, 0 ), the luma largest CU location ( 0, 0 ), the variable sao_curr_depth set equal to 0, the variable saoWidthInCu set equal to PicWidthInLCu, and the variable saoHeightInCu set equal to PicHeightInLCu, where the parameter PicWidthInLCu is the number of largest CU in picture width and PicHeightInLCu is the number of largest CU in picture height (in section sample adaptive offset parameter semantics)

